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In summary, exchange of fluid and small solutes
across the endot helium of capillaries and venules
occurs by passive filtration either through the
intercellular material or along channels formed
by microvesicles which can bridge the endothelial
cytoplasm. The increased leakage of fluid and
electrolytes in acute inflammation is explained
by the increased hydrostatic pressure of the
blood in the small vessels in active hyperaemia: it
depends on increased filtration pressure and not
on increased permeability. Exudation of plasma
proteins from the small vessels in acutely in-
flamed tissue requires an increase in permeability
of the endothelium and this is provided by the
reversible opening up of relatively large gaps be-
tween endothelial celts: such gaps probably ex-
plain also the physiological leakage of small
amounts of proteins from normal vessels.

Phases of increased vascular permeability

In experimental studies of increased vascular
permeability, acute inflammation has usually
been induced by readily controlled injury, e,g,
mild heat or injection of irritating chemicals*
Increased permeability ftiay be observed by use
of colloidal carbon as mentioned^above, but
is more readily measured by administering an
intravascular injection of either a dye such as
Evans blue which binds to plasma proteins, or
of plasma albumin labelled with a radioactive
isotope. Blue discolouration of the tissue or
accumulation of the isotope then indicates
escape of protein from the blood vessels. By
such techniques, it was shown by Sevitt (1958)
that moderate thermal injury of the skin of a
guinea-pig results in two phases of increased
vascular permeability (Fig,  3.10).  The first
phase is immediate and transient, subsiding
within about thirty minutes. The second phase
is delayed and prolonged, starting after one
to two hours, reaching a peak in about four
hours and subsiding slowly. Milder thermal
injury results only in the immediate transient
phase, while severe injury induces immediate
persistent increase in permeability continuing
for twenty-four hours or more. These patterns,
with some variations, have been demonstrated
using thermal, chemical $nd bacterial toxic
(Buriqe and Mifes, 195$) to induce
ifl various tissues and animal
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Fig. 3.10 Phases of increased vascular permeability
following injury to the skin by application of heat,
Following mild injury, there is immediate hut tran-
sient increase in permeability (a): with moderate
injury, this is followed by delayed prolonged increase
in permeability (b), while severe injury causes im-
mediate persistent increase (c). (Modified after the
late Professor D. L Wilhelm: see Zwcifach, 1973 4.)

Mechanisms of increased vascular permeability

The phases of increased vascular permeability
described above have been further analysed by
electron miscroseopy using colloidal carbon as
a 'vascular marker' (p, 50) to indicate the sites
of escape of proteins. During the immediate
transient phase,  leakage occurs  through  the
endothelium of venules only (Fig. 3.11). Since
all potential endogenous mediators so far in-
vestigated (e.g. by use of carbon marking) have
been found to increase the permeability of
venules, but not of capillaries, this finding sug-
gests that the immediate transient phase is
endogenously mediated. Moreover, when the
zone of injury is sharply defined, as is the case
when a hot metal tube is applied to the skin,
the increased venular permeability of this phase
is seen to extend to the surrounding uninjured
tissue, (Fig, 3.12),which suggests diffusion of
endogenous mediators. A third feature is that
the endothelial cells of the leaking venules pre-
sent changes like those described by Majno
(see Ryan and Majno, 1977a) after injection of
histamine: the cells appear plumper and their
nuclei become more rounded and show crink-
ling of the nuclear membrane (Fig. 3.9). These
features suggest that the endothelial cells con-
tract, becoming shorter and fatter, and pull
apart from one another, thus accounting for
the observed gaps between cells. It is note-
Worthy th^t htettadtte and most of the other